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ABSTRACT 


The present investigation shows that the muscles of the opercular region, the levator arecus palatine and dilator opercula are not well developed, due to air-breathing 
habits of fish. The frequent movements of operculum as seen in other fishes are reduced. Although the frequent opening and closing of the mouth is absent in this fish, 
the muscles of the adductor mandibulae are very well developed due to carnivorous habit which needs powerful muscles to crush the food. The eye muscles in Channa 


orientalis have similar pattern as found in majority of fishes. 


KEYWORDS: Study, Muscle, cephalic region, channa orientalis, Architecture. 


INTRODUCTION: 

The musculature in fishes attracted the attention of several workers in past. The 
pioneer workers were (Vetter 1878) and (Allis 1897) and who worked on the cra- 
nial musculature of Amia calva and Scomber. (Adams 1919) contributed an 
account on the jaw muscles of Acanthias, Polydons, Acipenser, Amia, 
Lepidosteus, Esox, Angulla etc. (Takahasi 1925) gave a comparative account of 
the phylogenetic significance of the cranial muscles in about 20 species of 
cypriniform fishes. (Edwards 1926) and (Eaton 1943) have worked on the mus- 
cles responsible for the protection of jaws in Catastomid and Cichilds respec- 
tively. (Kestevan 1943) has worked on the evolution of skull and cephalic mus- 
cles of several teleosts. (Al-Hussainil949) has studied the cranial muscles asso- 
ciated with feeding mechanism of Cyprinus carpio, Gobio gobio and Rutilus 
rutilus. ( Saxena 1960) investigated on the Hilisa ilisa Catla Catla, Notopterus 
chital, Mystus aor and Ophiocephalus. (Shann1921) in his notable studies on the 
comparative myology of the shoulder girdle and pectoral fins of fishes, has sum- 
marized the work done by earlier authors. (Dubale and Rao 1961) have described 
the pectoral fin musculature in Macrones cavasius, Callichrous macrothalamus 
and Heteropneusters fossils. (Dubale and Christian! 963) have worked on the pel- 
vic fin musculature and its function in Clarias magur. Heteropneustes fossils, 
(Lounder 1980) reported feeding mechanism and cephalic muscles of salmonid 
fishes. Nursall (1956, 1958 and 1963) has described the lateral and caudal mus- 
culature of fishes. Present investigation was launched for the study of cephalic 
musculatory system in the fish Channa orientalis. 


MATERIALS AND METHODS: 

INFORMATION OF THE FISH: 

The species which has been selected for the present study is of economic value 
and readily available throughout the year and it stands in capacity well. The fish 
is most sensitive. It represents the natural population in the river or water bodies 
of Amravati (Latitude 200-56N, Longitude 770-45E) and is resistant to handling 
and transportation. Locally the fish is known as “DOK” and is common edible 
fish in the region and fetches high price. 


COLLECTION, MAINTENANCE AND ACCLIMATIZATION METH- 
ODS OF FISH: 

The fishes were collected from localities around Amravati region. The fishes 
were first brought into the laboratory and transferred to the glass aquarium and 
were inspected for any possible injury or infection. Only the healthy fishes were 
selected and washed with dilute solution of potassium permanganate (KMnO4, 
1.0mg/1) to remove dermal infection if any. Fishes were separated in different 
groups and were used for studying different parameters. A number of fresh live 
specimens of Channa orientalis were collected from localities around Amravati 
region, brought to the laboratory and dissected either in fresh or preserved condi- 
tion for the study of muscles. The nomenclature for the girdle and fin muscles and 
cranial muscles was adopted after Shann (1921) and Munshi (1960) respectively. 


OBSERVATION AND RESULT: 

The present study deals with the myology and an attempt is made to explain 
architecture of the muscle in cephalic region. The levator arecus palatine is a 
broad sheet of muscles spread over the hyomandibulae. On the dorsal side it is 
very broad and tapers on the ventral side. It is triangular in shape. It is placed 
below the adductor mandibula (two) and arises from the ventrolateral surface of 
the frontal, sphenotic and pterotic. 


DILATOR OPERCULA: 
Dilator opercula is poorly developed and posed posterior to the levator arecus pal- 





atine. It arises from the posterior part of the pterotic bone and extends beyond the 
process of the hyomandibula and 1s inserted on the antero dorsal edge of the 
operculum. 
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This muscle helps in lifting the operculum and widening the gap of opercular 
opening. 


ADDUCTOR MANDIBULAE: 

These muscles are associated with the movements of the lower jaw in masticat- 

ing the food and in opening and closing of the mouth during respiration. The open- 
ing and closing of the mouth is a frequent feature in aquatic respiration but as 

Channa orientalis can breath in atmospheric oxygen these movements are 

reduced. Only when the fish is chased or disturbed. It shows movements of 
mouth and operculum. Though strongly developed muscles are not required for 

the normal breathing, the carnivorous and predatory habits of the fish involve 

strong development of these muscles. The adductor mandibulae is divided into 

the following parts: 


a) Maxillaris 
b) Mandibularis which is subdivided into : Adductor 1-3 


c) Intramandibularis 
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MAXILLARIS: 

In Channa orientalis the maxillaries is a strongly developed muscle, which is par- 
tially covered by adductor 3 and adductor-1. On the upper side it is covered by 
adductor-3 and on the lower side by adductor-1. The muscle originate from the 
anterior face of the lower half of the operculum and runs straight to be inserted on 
one third part of maxilla from lower side by means of a narrow tendon. The upper 
Jaw is protractile in Channa orientalis. It is represented by the maxilla so the 
maxilla is not fixed at a place, it is protractile and retractile. The tendon of maxil- 
laries makes the maxilla to protract and retract. 


MANDIBULARIS: 

ADDUCTOR 1: 

Itis a very well developed muscle arising from the face of the lower portion of the 
pre-operculum. It covers the maxillaries completely and the adductor 3 partly. A 
slight line of demarcation is seen between the adductor 2 and adductor-3. The ten- 
don of adductor | is very short, it is inserted partly on the articular and partly on 
the dentary. 


Adductor I 





ADDUCTOR2?: 

This muscle is the largest muscle among the adductors 1, 2 and 3. It arises from 
the ventro lateral surface of the sphenotic, pterotic and surface of the 
hyomandibula. The muscles arising from these bones unite together forming a 
large muscle. It has a very strong tendon which unites with the tendon of the 
adductor 3. Adductor 2 covers levator arecus palatine on the upper surface. 
Adductor 2 and 3 are differentiated by the Vth mandibularis, which lies on the 
lower side of the adductor 2, but emerges between adductors 2 and 3 and runs 
over the common tendon of adductors 2 and 3. 


Adductor 2 
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ADDUCTOR3: 

It arises from the symplectic metapterygoid and the quadrate and unites into a 
broad and strong tendon which then unites with the tendon of adductor 2 and 
enters into the dentary. 


INTRAMANDIBULARIS: 

It is well developed and lies inside the supra-Meekelian fossa. It is placed along 
the whole length of the Meckel's cartilage, and it partially united with the com- 
mon tendon of adductor 2 and adductor 3. 


INTERMANDIBULARIS: 
In Channa orientalis the intermandibularis is formed by two muscles the 
intermandibularis anterior and the intermandibularis posterior. Both the muscles 
are well developed. These muscles are present on the ventral surface, between 
the two rami of the lower jaw. 


INTERMANDIBULARIS ANTERIOR: This muscle is transversely placed 


between the two rami of the lower jaw at the symphysis. It runs over the tendon 
and the anteriomost part of the intermandibularis posterior. 
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INTERMANDIBULARIS POSTERIOR: 


It runs parallel to the body line of the fish and fuses posteriorly with the muscles 
of the hyoid region forming a continuous sheet of muscles leaving a very clear 
demarcation between intermandibularis posterior and the muscle of the hyoid 
region, the interhyoideus muscles. The intermandibularis posterior unites at the 
anterior region to the common tendon which is inserted at the symphysis. The 
continuous sheet which is formed by the union of hyoideus muscles and the 
intermandibularis posterior is known as protractor hyoideus. 


DISCUSSION: 

The cranial musculature of Channa orientalis is similar to that of Ophiocephalus 
striatus (Munshi, 1960). The muscles of the opercular region, the levator arecus 
palatine and dilator opercula are not well developed, due to air-breathing habits 
of fish. The frequent movements of operculum as seen in other fishes are 
reduced. Although the frequent opening and closing of the mouth is absent in this 
fish, the muscles of the adductor mandibulae very well developed due to carnivo- 
rous habit which needs powerful muscles to crush the food (Munshi, 1960). The 
eye muscles in Channa orientalis have similar pattern as found in majority of 
fishes. The adductor are formed of three groups of muscles as found in 
Calcichrous macropthalamus, Macrones cavasius and Heteropneustus fossils 
(Dubale and Rao, 1960) and in majority of fishes (Shann, 1921). 


CONCLUSION: 

The muscles of the opercular region, the levator arecus palatine and dilator 
opercula are not well developed due to air breathing habit of the fish. Maxilla is 
not fixed at one place. Itis protractile and retractile due to tendeons. 


In this fish the muscles of the adductor mandibulae are very well developed due 
to carnivorous habit of the fish. 
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